Abstract-With the increase in human population in developing countries including Pakistan and shortage of canal irrigation water, people used to think about other alternate irrigation sources particularly in peri-urban areas, where most of the farming activities are depend upon waste water. Pakistan is also included in the list of those where untreated waste water application on vegetables is very common. Based on the theoretical debate on its advantages and disadvantages, the present study was designed to know about the incentives and disincentives of untreated wastewater application in vegetables. The study was conducted in the Punjab province. Quantitative data were collected through reliable and validated research instrument (interview schedule) and analyzed through SPSS. It was concluded from the results that majority of the respondents (55.8%) had education only upto eight (08) years of schooling. About 69.2% of the respondents were small land holders and considered as tenant. Majority of the majority of the vegetable growers in the research area used to grow vegetables from more than 10 years. Shortage of can irrigation water, power/energy crises in Pakistan, and high cost of fresh water through tube well were the main reasons behind application of untreated waste water for vegetable farming. Out of different incentives of waste water application in vegetables, high yield was on the top with maximum mean (x̄=4.13). Health problems were the main disincentives of wastewater application in vegetable due to its high mean (x̄=4.42) out of others. Overall mean of all the disincentives (x̄=4.61) is high compared to overall mean of all the incentives (x̄=4.13). It was recommended that water treatment facilities should be provided by the government on subsidized rates as small scale vegetable growers didn't have enough financial and physical capitals.
reducing health associated risks, vegetables are widely grown in all over the world including developing countries. Particularly in South Asia and Pacific region, vegetables are mostly grown by small scale farmers, who have limited financial and physical resources [6] . Nature bestowed Pakistan with good climate which is very much suitable for variety of vegetables than fruits and field crops [7] .
Due to rapid growth in population and urbanization in Pakistan, there is an increasing demand of vegetables and other diversified nature of foods [8] . There is an increasing trend of vegetables farming during the last decade [9] . According to the estimate of [10] there is an increase in per capita monthly consumption of vegetables at rate of about 7.27%. This increasing demand of vegetable production particularly in big metropolitan cities of Pakistan increases the demand of water for irrigation in vegetables. In farming, the role of irrigation is inevitable. Its role is very much prominent in the economic development of any country on one hand and in reducing poverty and hunger on the other hand [11] , [12] . But with the increase in population round the globe especially in developing countries, the gap between supply and demand of water for irrigation is increasing day by day [13] . This situation is very much similar to Pakistan inspite of having world's largest canal irrigation system [14] . High population growth rate, which is 1.89 [15] , put high pressure on agricultural production as well on irrigation means [16] . The increasing demand of irrigation water in Pakistan is mainly responsible for scarcity of water for irrigation purposes which is also associated with global climate change [17] . And Pakistan is included in the list of top ten countries of the world having adverse impacts of climate change [18] .
In the above mentioned situation of increased demands of vegetables and shortage of canal irrigation water during the last ten years, vegetable growers look for other alternate means of irrigation [19] . Out of these means use of untreated waste water for irrigation in vegetables is very common practice especially in peri-urban areas of big cities like Karachi, Lahore, Peshawar, Faisalabad and other cities of Pakistan [20] .
Regarding advantages and disadvantages of waste water irrigation in vegetables, there is a bid debate especially waste water usage without treatment. For example [21] reported that use of waste water in irrigation of vegetables provide enriched nutrients. Vegetable growers rely more on application of waste water due to its timely availability and also in term of its volume [19] . The profit rate while using untreated waste water for irrigation in vegetables is much higher as compared to freshwater. And same is also in the case of canal water, as the volume of canal water is decreasing day by day and farmers prefer to apply canal water on field crops. The other reason is the limited availability of canal irrigation water in peri-urban areas [22] . The other side of the picture is the adverse impacts of using untreated waste water for irrigation in vegetables. Its permanent and long-term use for irrigation purposes resulted in increased concentration of heavy metals in soil [23] . In vegetables, its use cause transfer of heavy metals to human food chain, ultimately causing number of health related issues [24] . Numerous research studies provide empirical evidences regarding health issues associated with untreated waste water application in vegetables [25] [26] [27] [28] . Keeping in view the advantages and disadvantages of untreated wastewater application in vegetable farming round the globe, the study in hand was designed. The main objective of the study was to find out the incentives and disincentives of using untreated wastewater as irrigation in vegetables in per-urban areas of Pakistan.
II. MATERIALS AND METHODS

A. Research Area
Pakistan is administratively divided into four provinces as Punjab, Sindh, Khyber Pakhtunkhwa and Baluchistan. On population basis Punjab is the largest province of Pakistan and majority of the agricultural activities are being carried out in that province. The present study was also conducted in the Punjab province due to its diverse nature of soil and climate which is very much suitable for production of variety of vegetables. The other rational behind its selection as study area was its major share in vegetable production (except potato) in the country [29] as clear from the data given in Table I: 
B. Targeted Districts
Total number of districts in the Punjab are 36 and geographically divided into southern, central and northern parts. Compared to other provinces of Pakistan massive urbanization is found in Punjab whose economy was traditionally agrarian based and now transform into industrial and service based. And this is very much common in central areas of the Punjab where majority of the populated metropolitan cities present [30] . Three (03) districts from the central part of the province were purposively selected as the targeted districts for this study as Lahore, Faisalabad and Sargodha.
C. Sampling Procedure
As the study was exploratory in nature, so two type of sampling techniques were adopted for the selection of study objects. For the selection of targeted districts out from the 36 districts of the Punjab, purposive sampling technique was used. But for the selection of objects (respondents) from the selected districts simple random sampling was used.
D. Sampling Frame and Selection of Study Respondents
List of vegetable growers each from the selected three districts of the Punjab was prepared with the help of Agriculture Department, Government of The Punjab (Extension Wing). The vegetable growers were then separated on the basis of wastewater use for vegetable farming. From each list 40 vegetable growers were selected through simple random sampling and interviewed. The total sample size of the study was 120 vegetable growers.
E. Data Collection Procedure and Analysis
The nature of the study was quantitative in nature and cross-sectional survey research design was used. The data were collected with the help of structured interview schedule designed keeping in mind the main objective of the study. The collected data were analyzed by using SPSS and interpreted with the help of descriptive statistics.
III. RESULTS AND DISCUSSIONS
A. Demographic Profile
In social science research studies the significance of demographic profile of respondents is well established and already explained by different researchers [31] , [32] . In this research study data regarding selected demographic characteristics (education, income sources, tenancy status and vegetable farming experience) were collected and presented in Table II and III: The data regarding educational status of respondents as presented in Table II shows low literacy level of vegetable growers. More than half of the respondents (55.8%) had education only upto eight (08) years of schooling (middle). Only small percentage of vegetable growers (15.8%) had education upto matriculation. Low level of education among vegetable growers is mainly responsible for little knowledge and awareness about health issues associated with use of untreated wastewater for irrigation in vegetables. Regarding income sources of respondents, high majority (78.3%) of the respondents said that farming is their major source of income. This is very common in rural areas of Pakistan that rural
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strategies is one of the major reasons of high poverty rate in rural areas of Pakistan [33] .
The data regarding size of land holding shows that a considerable majority (69.2%) of the respondents had land upto 10 acres. This shows that small land holders were in majority in the research area. In connection with the findings of the present research [34] concluded that small land holders have minimum financial and physical resources. Due to which they used to cultivate vegetables due to low cost of production and high economic returns. On similar lines [35] also concluded that in central Punjab (district Sargodha) majority of the vegetable growers who used to apply wastewater had very small land holdings. The data regarding tenancy status of respondents as presented in Table 01 shows that an overwhelming majority (89.2%) of the respondents didn't had their own land for vegetable farming and they were considered as tenant. Only 10.8% of respondents had their own land and they used to do vegetable farming. This shows that vegetable growers had low level of financial and physical capitals. Due to which they mostly used to grow vegetables due to minimum production cost in the form of inputs and high value of return [34] . In connection with the results of present study [36] concluded that in Pakistan most of the vegetable growers didn't have their own land for vegetable farming, they used to rent land from large land holders.
B. Vegetable Growing Experience
The vegetable growing experience of respondents was measured and data in this regard is tabulated in Table III: The data given in Table III shows that minimum year of vegetable farming were 3 and maximum years were 23. The average or mean years of vegetable farming is reported by respondents were 12.8. This showed that majority of the majority of the vegetable growers in the research area used to grow vegetables from more than 10 years.
C. Major Reasons of Using Wastewater for Irrigation in Vegetables
Major reasons as pointed out by respondents behind use of wastewater for irrigation in Vegetables are given in Table IV: Table IV showed that major reasons due to which respondents use wastewater for irrigation in vegetables were shortage of canal water irrigation, high cost of canal irrigation water, high cost of tube well (fresh water), Energy crises/electricity problems in case of use of tube well water for irrigation, easily available in per-urban areas, Perception is that vegetable production is higher in case of waste water irrigation, timely available, cost saving, increased demand of vegetables in cities as reported by 100.0%, 60.8%, 95.0%, 100.0%, 72.5%, 80.0%, 76.7%, 74.2% and 85.58% respectively. This showed that shortage of can irrigation water, power/energy crises in Pakistan, and high cost of fresh water through tube well were the main reasons behind application of untreated waste water for vegetable farming.
D. Perceived Incentives of Waste Water Irrigation in Vegetables
Incentives of using wastewater for irrigation purposes in vegetables as perceived by respondents are measured with the help of five point likert scale (1= S. Disagree, 2= Disagree, 3= Undecided, 4= Agree, 5= S. Agree). The mean and SD of these incentives is given in Table V: The data given in Table V shows that out of different incentives of waste water application in vegetables as perceived by respondents, "high yield" was on the top with maximum mean (x̄=4.13). This showed that in all the incentives, the response of respondents was found to be undecided to agree. The overall mean (x̄=4.13) of all the incentives also showed that majority of the respondents somewhat agreed regarding incentives of wastewater application in vegetables.
E. Perceived Disincentives of Waste Water Irrigation in Vegetables
Disincentives with regard to application of waste water in vegetables were also find out by using five point likert scale (1= S. Disagree, 2= Disagree, 3= Undecided, 4= Agree, 5= S. Agree). Mean and SD of these disincentives was calculated through SPSS and tabulated in Table VI: The data given in Table VI shows that health problems were the main disincentives of wastewater application in vegetable due to its high mean (x̄=4.42) out of others. The other disincentives as reported by respondents on the basis of their self-perception were Presence of high concentration of toxic elements, cause water pollution, high breeding of mosquitoes, some chemicals are dangerous to plant health, disturb ecosystem, contamination of heavy metals in human International Journal of Environmental Science and Development, Vol. 8, No. 3, March 2017 and animal body, reduction in quality of vegetables, excessive vegetative growth in plants and Contamination of ground fresh water having mean 4.27, 4.27, 4.26, 4.22, 4.13, 4.07, 4.03, 3.98 and 3.87, respectively. This showed that in all the disincentives, the response of majority of the respondents were agreed towards strongly agree. This indicates that respondents were fully aware of regarding adverse impacts of using untreated wastewater in vegetable farming. Here, this is very much important to mention that overall mean of all the disincentives (x̄=4.61) is high compared to overall mean of all the incentives (x̄=4.13). This indicates that respondents agreed at higher rate regarding disincentives compared to incentives of untreated wastewater for irrigation in vegetables. But they used to do this continuously due to one or other reasons (as explained in Table III ). The others reasons as explored during discussion with respondents were limited awareness level of vegetable growers regarding treatment of wastewater and lack of availability of infrastructure for wastewater treatment as well as its high cost. 
IV. CONCLUSION
It was concluded that majority of the respondents (55.8%) had education only upto eight (08) years of schooling. Majority of the respondents were small land holders and had land upto 10 acres and didn't had their own land for cultivation. The average years of vegetable farming were 12.8 as majority of the majority of the vegetable growers in the research area used to grow vegetables from more than 10 years. Shortage of can irrigation water, power/energy crises in Pakistan, and high cost of fresh water through tube well were the main reasons behind application of untreated waste water for vegetable farming. Out of different incentives of waste water application in vegetables as perceived by respondents, "high yield" was on the top with maximum mean (x̄=4.13). The overall mean (x̄=4.13) of all the incentives also showed that majority of the respondents somewhat agreed regarding incentives of wastewater application in vegetables. Health problems were the main disincentives of wastewater application in vegetable due to its high mean (x̄=4.42) out of others. Overall mean of all the disincentives (x̄=4.61) is high compared to overall mean of all the incentives (x̄=4.13).
V. RECOMMENDATIONS
Following recommendations are hereby formulated keeping in view the findings of study:
 Awareness campaigns should be started at farm level regarding bad impacts of untreated wastewater application on human health  Extension and advisory services should be provided to vegetable growers regarding low cost of treating wastewater and its use for irrigation  Educational status of farmers should be increased  Government should provide water treatment facilities at farm level on subsidized rates
